In 100 consecutive patients ultrasonically guided histological and cytological fine needle biopsy specimens were obtained from pancreatic lesions using two different needles with an outer diameter of 0*6 mm. Specimens taken by both cytological and histological fine needle biopsy were examined blindly by two pathologists. When 
gists. When related to the final and reliable diagnosis obtained in 57 patients, the predictive value of a malignant diagnosis was 1-00 for both types of biopsy. The predictive value for a benign diagnosis was 0.25 for histological specimens for both examiners and 0*33 and 0 45 for the two evaluations of the cytological specimens. False benign diagnoses seemed to be related to both sampling error and difficulties in interpreting the biopsy specimens. The intraobserver and interobserver kappa values concerning reproducibility of diagnoses were higher for histological specimens (0.80 and 0.74) than for cytological specimens (0.70 and 0.61). Consistent malignant diagnoses, however, occurred more often with cytological specimens (51 cases) than with histological specimens (39 cases) (p<0-05) and consistent diagnoses of insufficient material were more common with histological specimens (18 cases v six cases). Cytological fine needle biopsy seems to be the method of choice if only one method is used and a 0-6 mm needle is used.
A reliable preoperative fine needle biopsy diagnosis of a pancreatic lesion is important for both choosing treatment and the prognosis. Cytological fine needle biopsy of the pancreas has been used for many years,' but only a few descriptions exist of percutaneous histological fine needle biopsy.8'2 The studies on fine needle biopsy of the pancreas have not been conducted as blind morphological studies because clinical information has been an integral part of the microscopic evaluation. Furthermore, reliable final diagnoses other than that from fine needle biopsy are often missing.
The purpose of the present study was to test the unbiased diagnostic capability of both cytological and histological fine needle biopsy to detect malignancy in the pancreas. Furthermore, we wanted to evaluate the reproducibility of diagnoses based on these two techniques in order to elucidate the cause of difficulties in the interpretation of biopsy specimens.
Patients and methods
One hundred consecutive patients in whom ultrasonically guided fine needle biopsies of the pancreas were performed from December 1982 to March 1986 were included in the study. In four patients several biopsies were performed on different occasions. Only the first procedure in these patients was included.
All biopsies were carried out with two 0-6 mm needles using three passes for each needle. The first needle was a Surecut needle which was used for histological sampling, while the second needle was a Franzen needle which was used for aspiration cytology. The processing of the biopsy specimens has been described. '3 14 After coding, both the cytological and histological biopsy specimens were evaluated separately by two pathologists. No clinical information was given except that the specimens were from the pancreas. After six months the biopsies were recoded and re-evaluated by one of the two pathologists.
Both cytological and histological fine needle biopsy specimens were evaluated for (a) adequacy of the material and (b) grading of malignant, suspicion of malignancy, or benign. Comments on tumour type, inflammation, fibrosis, preservation, and amount of material were made.
After the last evaluation the codes were broken and the clinical records were examined in order to establish a final diagnosis. Only histologically proved postmortem diagnoses or surgical biopsies, or both, performed within six months of the fine needle biopsy, were considered as reliable final diagnoses.
Kappa statistics'" 16 were used to estimate the intraobserver and interobserver agreement of diagnoses. A rough estimate ofthe standard error ofkappa was made, even though kappa could not be expected to be normally distributed.
All inconsistent biopsy diagnoses were reevaluated to determine the cause of the inconsistency. Furthermore, cytological and histological specimens were compared to investigate whether consistent diagnoses occurred more frequently with one method.
The time from when a slide was put under the microscope until a diagnosis was reached was registered.
Results
Biopsy specimens were taken from 41 women and 59 men. The median age of the patients was 65 years (range 28-94 years), 66 years for women and 65 for men. The median follow up time for 89 patients who had died was four months (range 0-38 months). Eleven patients were alive more than 36 months after the biopsy.
Ultrasonically guided histological and cytologicalfine needle biopsies ofthe pancreas. Reliability and reproducibility ofdiagnoses Final and reliable diagnoses were obtained for 57 patients (necropsy 27, surgical biopsies or surgical specimens 30). Some of the surgically verified cases were reconfirmed at necropsy. In seven patients necropsy was performed more than six months after the biopsy, and in one patient a surgical biopsy was performed after six months. Twenty seven patients who died had had no surgery or necropsy; 25 of these died with signs of pancreatic disease, while two patients died of causes probably unrelated to pancreatic disease. Eight patients without reliable final diagnoses were alive roughly three years after the fine needle biopsy.
The 57 final reliable diagnoses were as follows: pancreatitis (acute or chronic) five, endocrine pancreatic tumour one, infiltration of the pancreas from a cancer of the common bile duct or papilla of Vater two, pancreatic adenocarcinoma (including one adenosquamous carcinoma) 49 . Only three of the 57 patients were alive three years after the biopsy (one cancer of the papilla of Vater, one pancreatic adenocarcinoma, and one pancreatitis).
In Table I Tables II and III. The kappa values were somewhat higher for histology (0-80 and 0 74) than for cytology (0 70 and 0 61).
The total number of consistent and inconsistent diagnoses are given in Table IV . Consistent diagnoses of insufficient material were more common by histology (18 cases) than by cytology (six cases). The most likely explanations for inconsistent diagnoses are given in Table IV . At re-evaluation the most common explanation for inconsistent diagnoses was that the biopsy specimen were of poor quality. The present cytological investigation, which, unlike the studies mentioned above, was conducted blindly, confirms that a malignant diagnosis by cytological fine needle biopsy is reliable since no false malignant diagnosis occurred among the five patients with verified benign disease (Table I) . We did not, however, find a benign diagnosis by this method reliable since the predictive values for that diagnosis achieved by the two examiners were only 0 33 and 0-45 respectively. The low predictive value of a benign diagnosis could partly be explained by sampling error since many carcinomas are surrounded by an inflammatory reaction.28 Our study on intraobserver reproducibility (Table  IIa) , however, shows that in seven cases a shift between a benign and a malignant diagnosis occurred. Difficulties in interpreting the slides may therefore be part of the reason for the low predictive value of a benign diagnosis by cytological biopsy. This was confirmed by re-evaluation (Table IV) , which showed that both a low cellularity and difficulty in interpreting cellular material were the most likely causes of inconsistent diagnoses by cytological biopsy.
Histological fine needle biopsy provides the morphological benefits concerning structure known from surgical biopsies. A few studies on this type of biopsy including some pancreatic tumours have been published.8""2 It was our hope that histological biopsy would provide more reliable and reproducible diagnoses than cytological biopsy. The predictive values, however, of both a malignant and a benign diagnosis using this were similar to those achieved by cytological biopsy (Table I) . Sampling error was obvious in the three histological biopsy specimens where only liver tissue was found. These cases represent contamination from a transhepatic puncture route.
The kappa values for intraobserver and interobserver reproducibility were somewhat higher for histological biopsy (Table III) than for cytological biopsy (Table II) Examiner I was more cautious than examiner II when making a diagnosis by cytological biopsy (Tables Ia and IIb) , but otherwise there were no obvious differences between the two examiners. The similar diagnostic abilities of the examiners are also reflected in the small differences between intraobserver and interobserver kappa values (Tables II and III) . Like Hadju et al,7 we believe that the skill of the examiner is of importance, but difficulties in achieving better results seem to be related more to the quality of the biopsy once a certain routine is established.
Cytological fine needle biopsy is more sensitive in making a consistent malignant diagnosis than histological fine needle biopsy (Table V) . The combined use of both methods is of value since histological biopsy specimens provided eight consistent malignant diagnoses in cases where cytological biopsy specimens were not consistently malignant (Table V) . If only one method is used, however, and a 0-6 mm needle is used, cytological fine needle biopsy is the method of choice because of its sensitivity and because it is cheaper and faster to process. 
